IRF-1 reverts the transformed phenotype of oncogenically transformed cells in vitro and in vivo.
The expression of the transcriptional activator and tumor suppressor IRF-1 induces multiple effects that counteract the growth of tumor cells in vitro and in vivo. These include the inhibition of cell proliferation, the secretion of interferon-beta (IFN-beta), the induction of apoptosis specifically in certain cell types and the induction of a strong T-cell response. Here, we show that apart from its immune-activating properties, IRF-1 expression leads to a reversion of the tumorigenic phenotype of NIH3T3 cells transformed by different oncogenes. This was analysed in detail in a cell line in which the expression of c-Ha-ras and c-myc is under the control of a doxycycline-regulated promoter allowing to switch between the normal and oncogenic cell status. In the same cells, a beta-estradiol activatable IRF-1 fusion protein is expressed. After IRF-1 activation the oncogene-mediated acceleration of the cell cycle is reverted. Further, a complete IRF-1-mediated reversion of the oncogenic phenotype is observed in soft-agar growth assays. IRF-1 activation induces IFN-beta secretion; however, the observed effects are not mediated by IFN-beta. Inhibition of tumor growth is observed in nude mice as long as IRF-1 is active, indicating that neither B- nor T-cells must become activated for tumor growth suppression.